I. INTRODUCTION
Bioinformatics is a study of two important flows Molecular Biology. First is the flow of genetic information, depicted in Molecular Biology by Central Dogma. Second is the flow of experimental information from observed biological phenomena, modelling these phenomena and then test these models on real data [1] . Bioinformatics efforts can be traced back to the early applications of computers to molecular biology for: (1) Graphical Rendering ofthe Molecular Structures [2] , ( 2) The Molecular Sequence Databases [3] , and (3) Three dimensional structure information [4] . Advances in computing power and ease of use have increased the use of information technology methodologies in Life Sciences. The life sciences activities are commonly categorized as computational biology (such as proteomics and genomics) and as database development and exploitation of biological data banks of macromolecules -Proteins, RNA and DNA. Heterogeneity among various information sources is a major issue when extracting value from various distributed biological resources available. Biological Knowledge has to be comprised of multiple sources when answering queries. Information integration from multiple protein databases like PDB [4, 5, 6, 7] , SWISS-PROT [8, 9] , and PIR [10] needs multi database query formations when answering user queries. Multiple databases may cover same data, but there focus might be different. The SWISS-PROT [8, 9] database provides Protein Sequence Information, PDB [4, 5, 6, 7] database provides Protein Structure Information, and PIR [10] is mainly for cross referencing and linking various protein references. To answer data from these databases the data needs to be combined and represented in consistent fashion. While these data formats are useful for knowledge extraction on per -protein basis, they do not allow for efficient integration of all proteomics data relevant to a particular experiment, and they are certainly not provide all the knowledge needed for protein complexes. It is therefore quite difficult to create self-consistent models, and evaluate the compatibility of individual protein family data sets with these models. We propose a Protein Ontology, showing the value of structured representations of proteomics data. The creation of a Protein Ontology that provides a comprehensive understanding of Protein Complex Mechanisms will help in the understanding of Cellular Mechanisms. Diverse types of data formats taken from different protein data sources are represented using a set of type definitions within this protein ontology, and these data are linked to each other with numerous connections. Not only does this structured representation allow easier data retrieval to users, but it also facilitates automated data mining by computer programs. In this paper, we describe the design principles behind the proposed Protein Ontology, illustrate how we have represented certain key data types to represent protein data, and describe the resulting Protein Ontology as it is currently publicly available.
II. EARLIER PROTEiN DATA INTEGRATION METHODS
"According to a survey [11] there are at least 335 data sources in 2002 beginning with 6 -10 sources of similar type for protein, pathway, publication, gene expression data, etc." [12] . Data Integration [13, 14] , which is a combination of Artificial Intelligence and Databases, has approaches to provide access to multiple heterogeneous data sources in a uniform fashion [14] such that data model is virtually accessible to the end user. Protein Data Integration approaches at the moment considers data sources as repositories of data, but not as applications; which in turn may embody complex interactions with other sources. Current approaches also do not provide methods both for Generic Protein Mapping Representation, depicting interactions in data it describes and for interfacing existing data. A variety of approaches exist for integrated access to heterogeneous protein data sources. In the link-driven federation approaches [15, 16, 17] the user can switch between sources using system provided links. These systems do not have any transparency for users. In view integration [18, 19, 20] a virtual global schema in common data model is created using source description. Queries on common data model are then automatically reformulated to source level queries. A variation of view integration is the warehousing approach [19] where instantiation of global schema is created,
i.e. all data is locally stored and maintained for integrated access. Both view and warehouse integration provides schema integration, but not the data source transparency. The need for data source transparency leads us to consider semantic integration [21, 22] . Karp [23, 24] has identified the several approaches that have been proposed and implemented by bioinformatics researchers and proposed a strategy for data interoperation. For Organ defines an organized group of tissues for a specific function. Tissue in itself is an organized group of cells with common function. Cell identifies a particular cell type and Organelle is an organized structure within a cell. Secretion identifies the secretion such as saliva or venom, from which molecule was isolated. CellularLocation identifies the location inside or outside the cell. Plasmid describes the plasmid containing the gene and Gene gives detailed description of the gene. ExpressionSystem is the system used to express recombinant macromolecules. SourceOtherDetails is used to enter any additional data about the source. 
